Staphylococcus aureus on the basis of deoxyribonucleic acid (DNA) buoyant density and physiological studies. One strain of cocci produced enterotoxins A and C, two strains produced types B and C, four strains produced only type C, and one strain only type D. The enterotoxin produced by one strain of cocci was serologically untypable. None of the test organisms produced detectable amounts of enterotoxin in broth cultures. The test strains of cocci exhibited the following profile: all produced catalase; all grew anaerobically and fermented glucose; five were sensitive to lysostaphin; the percentage of guanine plus cytosine content of their DNA varied from 32.7 to 37.6; five produced acid from mannitol both aerobically and anaerobically; two formed 6-hemolysin; five produced phosphatase and acetoin; and all produced heat-stable nuclease. None of the organisms exhibited typical characteristics of S. aureus, S. epidermidis, or S. saprophyticus. On the basis of the present data and data reported elsewhere, these organisms should be considered as variants or mutants of S. aureus.
The food industry has routinely concerned itself with coagulase-positive staphylococci because these microorganisms are presumed to produce one or more enterotoxins. The early studies of Evans et al. (13) suggested that coagulase-negative strains are non-enterotoxigenic and, hence, could be neglected when isolated from foods.
Enterotoxin production by micrococci and coagulase-negative staphylococci has been reported in earlier studies (19, 28) . In 1959, Omori and Kato (32) reported a food poisoning outbreak caused by coagulase-negative staphylococci among Japanese high school students.
Several other coagulase-negative, enterotoxigenic cocci were recovered from normal foods, foods suspected to contain enterotoxin, from a fatal case of human enteritis (M. S. Bergdoll, K. F. Weiss, and M. J. Muster, Bacteriol. Proc., p. 12, 1967; Bergdoll, personal communication) , and from cases of food-borne gastroenteritis (9) . All of these strains produced low levels of enterotoxin which could be detected only when 30- I  VI  II  IV  VI  VI  II  II  II   I  II  7M a Wk, weak; ND, not determined. 155 VOL. 29, 1975 on August 14, 2017 by guest http://aem.asm.org/ Downloaded from LO LOTTER AND GENIGEORGIS aureus and S. epidermidis (39). A DNA-DNA hybridization study has indicated that S. aureus strains were related to, but distinct from, S. epidermidis (N. H. Nielsen, Bacteriol. Proc., p. 45, 1970), but this method was not used in the present study.
According to the 1966 classification scheme of Baird-Parker (3) for staphylococci and micrococci, the eight coagulase-negative, enterotoxigenic cocci should be considered as strains of S. epidermidis and the weakly coagulase-positive as S. aureus.
The presence of ribitol or glycerol teichoic acids in the cell walls, the sensitivity to Novobiocin, and the requirement of biotin for growth have not been used as criteria of classification (4) of the test organisms in this study. The other characteristics like production of coagulase, heat-resistant nucleases and a-toxin, presence of protein A, and finally,. utilization of glucose and mannitol suggested for distinguishing the species of the genus Staphylococcus in the most recent scheme for the classification of Micrococcaceae (4) were evaluated. On the basis of anaerobic growth and fermentation of glucose none of the strains is S. saprophyticus. On the basis of aerobic and anaerobic production of acid from mannitol, five strains behaved -like S. aureus (4) . Lack of a-hemolysin production suggests that none of the strains is S. aureus (4), whereas production of heat-resistant nuclease suggests that all strains are S. aureus (4, 5, 21, 22, 26) .
Oeding (30) reported the absence of protein A in S. epidermidis, whereas Forsgren (14) described its presence in 98% of human strains of S. aureus. Recent findings by our group (R. V. F. Lachica et al., unpublished data) indicate that S. aureus strains, isolated from clinical cases in dogs, produce, by fluorescent antibody test, no detectable protein A. On the basis of protein A production, several of the strains in the present study should be classified as S. aureus strains (4) .
In summary, on the basis of DNA base composition, glucose utilization, and lysostaphin sensitivity, the data suggest that at least five of the strains used in the present study should be considered as staphylococci. The study failed to identify any of the strains as typical S. aureus, S. epidermidis, or S. saprophyticus.
The fact that production of heat-resistant nuclease has been shown so far to be produced only by S. aureus supports the idea that all the entertoxigenic strains studied are variants or mutants of S. aureus. Korman (24) , in an earlier study of coagulase-negative mutants of S. aureus, described the pleiotropic loss of coagulase production.
The present data as well as the above mentioned reports indicate that we may mislead ourselves in expecting that all strains of a species of bacteria should exhibit the same characteristics at all times. Richmond (33) suggests that it is only reasonable to expect production of a constant character under constant environmental conditions. It seems true that single or pleiotropic mutations will always complicate the identification of S. aureus even if many different criteria are used.
In additional studies (L. P. Lotter, Ph.D. thesis, Univ. of California, Davis, 1974), several attempts were made to demonstrate production of coagulase by the test strains using a number of approaches. Production of coagulase could not be demonstrated by the use of different animal and human plasmas, fibrinolysin studies, or induction of coagulase release by bovine serum albumin. Coagulase-positive variants, without change in enterotoxigenesis, were isolated repeatedly from broth and sac cultures of the corresponding coagulase-negative wild types in the case of all nine test strains. The coagulase-positive variants were obtained from sac cultures after at least 10 monthly transfers from BHI agar to BHI broth to BHI agar and storage in the refrigerator, or from BHI broth after at least 24 monthly transfers similar to the above. All selected coagulase-positive variants remained stable in regard to coagulase. The biochemical profile of the coagulase-positive variants based on a large number of characteristics was compared with that obtained from the coagulase-negative, enterotoxigenic wild type. Despite inconsistencies, a pattern emerged: the coagulase-positive variants usually showed a more rapid growth rate, produced more heatstable nuclease and enterotoxin, and gave 6-hemolysis.
There is enough evidence to suggest that staphylococcal-type enterotoxins are produced only by strains, variants, or mutants of S. aureus. Even though enterotoxins have not been shown to be produced by all S. aureus strains, we suggest that the ability to produce them should be considered as a major taxonomic criterion.
